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CLAIMS 

What is claimed is: 

1. Method of fabridating an electrical contact structure, 

comprising: \ 

configuring a fllexible elongate member to have a 

springable shape, said elonbate member having a lengths- 
selecting an ovtrcoat material for its structural 

characteristics; and \ 



2- Method, according tb claim 1, wherein: 

the resulting contact structure exhibits both 
elasticity and plasticity. I 



3. Method, according tolcllvi-m 1, wherein: 
the elongate member\ serves as a falsework for the 

resulting resilient electrical tontact structure; and 

the overcoat material serves as a superstructure for 
the resulting resilient electridkl contact structure. 

4. Method, according to claim 1, further comprising: 
leaving the elongate member in place after applying 

the overcoat . I 

5. Method, according to cliim 1, further comprising: 

at least partially removing the elongate member after 
applying the overcoat, \ 

6. Method, according to claiiA 5, further comprising: 



applying the ovdrcoat material onto the elongate 



member . 




fully removing the elongite member after applying the 
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overcoat material. \ 

7. Method, according to claim 1, 

wherein the \elongate member is formed of a first 
material having a melting temperature; and 
further comprising: 

prior to applying the overcoat material, coating the 
elongate member with a second material which is dissimilar from 
the first material and whioti is capable of forming an alloy with 
the first material, saiai alloy having a lower melting 
temperature than the melting\ temperature of the first material. 

8. Method, according tA claim 5, further comprising: 
after applying the \ overcoat , heating the resulting 

resilient contact structure to rorm ^ica alloy . 

9. Method, according to Xclaiii^ 7, wherein the elongate 
member is a gold wire, and furthei comprising: 

prior to applying the Wercoat material, applying . a 
layer of tin over the gold wire. \ 

10. Method, according to claimVl, wherein: 

the overcoat material Has a set of structural 
properties; and \ 

the resulting resilient 'electrical contact structure 
has a resilience which is determined pMmarily by the structural 
properties of the overcoat material. y 

Method, according to claim 1, wherein: 

the elongate member has a set Af physical properties; 
the resulting electrical contact ^...structure has a 



11. 

and 
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compliance which is det^piined by the structural properties of 
the overcoat and the physical properties of the elongate member. 



12, Method, according tto claim 1, wherein: 

the overcoat material is applied to the elongate 
member by plating. \ 

13. Method, according to Vlaim 12, further comprising: 
while plating the elongate member, applying heat to 

create a thermal gradient alorto the length of the elongate 
member . \ Vsy 



14. Method, according to claim 12, further comprising: 
causing a thiclcness of \the overcoat material to be 

greater at a one end of the elongatte member than at an opposite 
end of the elongate member. \ 

15. Method, according to claim A, further comprising: 
prior to configuring the elongate member to have a 

springable shape, bonding a proximal emd of the elongate member 
to a contact area on a substrate. \ 

15. Method, according to claim 15, Wherein: * 

the proximal end of the elongate member is bonded to 
the contact area with a wirebonder. \ 

17. Method, according to claim 15, further comprising: 

applying the overcoat material along the length of the 
elongate member and over the contact area. \ 
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18. Method, acceding to claim 17, wherein: 

the overcoaA material is continuous over the contact 
area and along the lendth of the elongate member. 

19. Method, according to claim 15, further comprising: 
after configuring the elongate member to have a 

springable shape, severi^p the elongate member to have a distal 
end. 

20. Method, according to claim 19, further comprising; 
severing the eiongate member with an electrical 

discharge from an electrode.' 

21. Method, according tV claim 20, further comprising; 
while severing the Elongate member with the electrical 

discharge, illuminating at leaW one of^the elongate member and 

the electrode with ultraviolet light. 

22. Method, according to claim 1^, further comprising: 
severing the elongate i^ember with a tool. 

23. Method, according to claVm 1, further comprising: 
while configuring the\ elongate member, applying 

ultrasonic vibrations to the elongate member. 

24. Method, according to claimU, wherein: 

the overcoat material is electrically conductive. 

25. Method, according to claim l\ wherein: 

the overcoat material compJ^ises multiple layers of 

material ; and 

at least one layer of the a^ercoat is electrically 
conductive . 
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26. Method, according to claim 1, wherein: 

the overcoat ^ applied by a technique selected from a 
group consisting of wet\ electrochemical techniques, including 
electrolytic or electroletes aqueous solution plating of metals; 
electroplating, chemical Vapor deposition (CVD) , physical vapor 
deposition (PVD), and anV process that causes deposition of 
materials through decomposition or reaction of gaseous, liquid 
or solid precursors. 

27. Method, according t^ claim 1, further comprising; 
attaching a contact \pad at a free end of the elongate 

member . 

28. Method, according to dlaim 27 , >«/herein: 
the contact pad is aVtacW^to the one end of the 

elongate member prior to applying\ the^vercoat material. 

29. Method, according to claim 27, wherein: 

the contact pad is' attached to the one end of the 
elongate member after applying the d^ercoat material; and 
further comprising: 

after attaching the C(\ntact pad, applying an 
additional overcoat material 

30. Method, according to claim 21, further comprising: 
forming a desired topograpH^ on a surface of the 

contact pad. 



31. Method, according to claim 1, fWther comprising: 

imparting a desired topography\ to a free end of the 
resulting contact structure. 
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32. Method ofV^electrically interconnecting two electronic 
components , comprising : 

bonding a Aroximal end of a flexible wire to a contact 
area on a surface of a first electronic component; 

configuring the wire to have a springable shapes- 
severing the \wire to have a distal end; 

overcoating titie wire and the contact area with an 
electrically conductive A resilient material, thereby forming a 
freestanding resilient contact structure mounted by a proximal 
end to the first electronic component and having a distal end; 
and \ 

contacting a contact area on a second electronic 
component with the dist^ end of the resilient contact 
structure, \ t^/ 

\ V 

33. Method, according td claim 32, wherein: 

the freestanding resVlient contact structure exhibits 
both plasticity and elasticity. \ 

34. Method, according to cMim 32, further comprising: 
attaching the distal enS of the freestanding resilient 

contact structure to the second\ electronic component with a 
conductive material selected from fthe group consisting of solder 
and conductive epoxy. \ 

35. Method, according to claim y 2, further comprising: 
prior to contacting the contact area on the second 

electronic component, mounting a contkct pad to the distal end 
of the flexible wire. \ 

. 36. Method of fabricating an interboser, comprising: 

providing an interposer substrate having holes 
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extending therethrough; 

providing a sadtificial substrate; 
fabricating rJ^ilient contact structures 

sacrificial substrate; 

causing the resilient contact structures to 
through the holes and to be\ suspended in the holes; and 

removing the sacrificial substrate. 



on 



the 



extend 
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Method, according tk) claim 36, further comprising: 
causing the resilient contact structures to be 
suspended within the holes o^ the interposer substrate with an 
elastomeric material. 



38. Method, according to dlaim 35, further comprising: 

soldering the resilieAt contacj: structures within the 
holes in the interposer substrateV 




39. Method of mounting a plurality of contact structures 
to an electronic component, comprising: 

fabricating a plurality of electrical contact 
structures on a sacrificial substAte, each of the electrical 
contact structures having a tip expending from the sacrificial 

substrate; and 

bringing the sacrificial su^astrate into proximity with 
an electronic component so that thl tips of the electrical 
contact structures contact the electroAic component; 

in a ■ single step, mounting the electrical contact 
structures, by their tips to the electrorkc component; and 



after mounting the electricaJ 



cont'^ot3f;:.structures to 
the electronic component, removing the saWi'f i^i^l-r^ubstrate . 



40. Method, according to claim 39, ^rther comprising: 

after removing the sacrificial Lbs trate, -^plating the 
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electrical contact structure 



41. Method of performing testing selected from the group 
consisting of test and bu:^n-in on a semiconductor device, 
comprising: 

mounting resilient ^ontact structures directly to a 
semiconductor devices- 
urging the semiconducitor device against a test board, 
said test board having contadt areas, so that tips of the 
resilient contact structures ar^ electrically connected to the 
contact areas on the test board; 

performing testing on the semiconductor device; 
subsequently mounting fthe semiconductor device to a 
system board, said system board Wing contact areas, so that 
the tips of the resilient contacti structures are electrically 
connected to the contact areas on tie system board. 




42. Method, according to claim kl, further comprising: 

permanently connecting the i^emiconductor device to the 
system board. 



43. Method, according to claim 4l\ further comprising: 

mounting the resilient conftact structures to the 
semiconductor devices prior to singul^ting the" semiconductor 
devices from a semiconductor wafer. 



44. Method, according to claim 41, Qurther comprising: 

mounting the resilient contact structures Vto the 
semiconductor devices after singulatin^ the semiconductor 
devices from a semiconductor wafer. 
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45. MethodV of temporarily connecting to a semiconductor 
device prior to \pe2rmanently connecting to the semiconductor 
devi c e , c ompr i s ing i 

mounting \a plurality of electrical contact structures 
to a bare semiconductor devices- 
urging thte semiconductor device against a first 
electronic component\to effect a temporary connection between 
the semiconductor device and the first electronic component, 
with the electrical contact structures serving as an electrical 
interconnect between fthe semiconductor device and the first 
electronic component; ar 

using the sam4 electrical contact structures mounted 
to the semiconductor device to effect a pemanent connection 
between the semiconduct^^r devicje and a second electronic 
component . 




46. Method, according to claim 45, further comprising: 

effecting the permanent connection by mechanically 
biasing the semiconductor device against the second electronic 
component . 



47. Method, according to claim 45, further comprising: 
permanently connecting \the semiconductor device to the 

second electronic component. 

48. Method, according to claiVa 45, wherein: 
the electrical contact structures are resilient. 

49. Method, according to claim 145/ wherein: 
the electrical contact struqtures are compliant. 



/ 



50. Electrical connection between two electronic 
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components , comprising : 

a conductive path consisting essentially of a metallic 
coating having at least one electrically-conductive layer, said 
metallic coating disposed on an elongate member, said coating 
extending between and interconnecting two electronic components, 

51. Electrical connection, according to claim 50, wherein: 
the coating is a plating having at least one layer. 

52. Electrical connection, according to claim 50, wherein: 
the elongate member is a wire. 

53. Electrical connection, according to claim 52, wherein: 
the wire is electrically conductive. 

54. Electrical connection, according to claim 52, wherein: 
the wire is a selected from a group consisting of gold 

and its alloys. 

55. Electrical connection, according to claim 52, wherein: 
the wire is a selected from a group consisting of 

aluminum, copper, metals of the platinum group, lead, tin, 
indium, and their alloys; 

56. Electrical connection, according to claim 50, wherein: 
the coating is selected from a material and the 

elongate member is configured so as to impart resiliency to the 
electrical connection. 

57. Electrical connection, according to claim 50, wherein: 
the plating is a material selected from the group 

consisting of nickel and its alloys. 
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58 Electrical connection, according to claim 50, wherein: 
the plating is a material selected from the group 

consisting of copper, cobalt, iron, and their alloys, and 
Ni/Fe/Co materials. 

59 Electrical connection, according to claim 50, wherein: 
the plating is a material selected from the group 

consisting of gold, silver, elements of the platinum group, 
noble or semi -noble metals and their alloys, tungsten, 
molybdenum, cobalt, zinc, tin, solder, and copper. 

60. Electronic assembly, comprising: 

a plurality o\ semiconductor dies mounted edge-to~ 
S edge, in close proximity Id one another, on at least one side of 

^ a printed circuit board, \ each semiconductor die electrically 

f connected to the print^ circuit board by free-standing, 

^ resilient contact structures mounted to each of the 



semiconductor dies 
61 



62. 



Electronic assembll acVo^ding to claim 60, wherein: 
the semiconductor dies he memory devices. 

Electronic assembly, \according to claim 60, wherein: 
the electronic asseJ^ly is a single in-line memory 
module (SIMM) . 

63. Electronic assembly, according to claim 60, wherein: 
the resilient contact structures are compliant. 

6A Electronic assembly, according to claim 60, wherein: 

the semiconductor dies %e mounted to both sides of 
the printed circuit board. 
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65. Electronic assembly, according to claim 60, wherein: 
the freestanding resilient contact structures are 

formed by: \ 

individually boading wires to the semiconductor dies; 

and I 

overcoating th4 wires contemporaneously with one 

another. \ 

66. Electronic assemlily, according to claim 60, wherein: 
the freestandind resilient contact structures are 

fo2rmed by: \ 

individually bonding wires to a sacrificial substrate; 
plating the wires ;\ and 

gang- transferring the elated wires to at least one of 
the semiconductor dies in a stLngls^tep. 

67. Electronic assembly, according to claim 66, further 
comprising: \ 

after gang- transferring the plated wires, further 

plating the plated wires . \ 

68. Electronic assembly , \ according to claim 60, further 
comprising : \ 

a rigidizing material encapsulating at least a portion 
of the resilient contact structures. 

69. Method of creating a Superstructure on a falsework, 

comprising: I 

mounting at least one\ falsework on an electronic 

component ; \ 

disposing the substrate \in a plating bath to form a 
superstructure on the at least one falsework. 
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70. Method, according to claim 69 further comprising: 
prior to pVating the at least one falsework, 

configuring each one oA the at least one falseworks to have a 

springable shape. 

71. Method, accordiVig to claim 69, further comprising: 
while plating t\ie at least one falsework, heating the 

electronic component. 

72. Method, according\to claim 71, wherein: 

the resulting plaAing exhibits a thickness gradient of 
at least 1.5:1 from a thickest portion of the plating to a 
thinnest portion of the plating. 
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73. Method, according to\ claim 69, wherein: 

at least two falsewoVks are moun^ted on the electronic 

component; and 

the falseworks are fVee-staWi>pg, having a proximal 

end mounted to the substrate and\a dist^ end; and 

further comprising: 

configuring the falsewc^ks to have a greater spacing 
at their distal ends than at their\proximal ends. 

74. Method, according to claiA 69, wherein: 

the falseworks are f ree-fetanding, having a proximal 
end mounted to the substrate and a distal end; and 

further comprising: 

prior to plating the at le^t one falsework, applying 
a masking material to the distal ends \f the falseworks; and 

after plating the falseworks, removing the masking 

material . 



75. Method, according to claim 74, Wther comprising: 
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after removing \the masking material, further plating 
the falseworks . \ 

76. Method, accordind to claim 69, further comprising: 
after forming the superstructure on the falsework, 

removing a portion of Ihe superstructure to expose the 
falsework. \ 

77. Method, according tb claim 69, further comprising: 
prior to plating the falseworks, applying a material 

onto the falsework which is Suitable for forming an alloy with 
the falsework which exhibits \a lower melting temperature than 
that of the falsework. \ 

78. Method, according to dlaim^^< wherein: 

the falseworks are f ree-st!^nding, having a proximal 
end mounted to the electronic component, and having a distal 
end, and further comprising: \ 

prior to plating the att least one falsework, applying 
a masking material to the distal eWds of the falseworks; 

after plating the falseworks, removing the masking 
material; and \ 

after removing the mastking material, heating the 

plated falseworks, \ 

79. Method, according to claim\69, wherein: 

the falseworks are free- standing, having a proximal 
end mounted to. the electronic component and a distal end, and a 
length therebetween and further comprising: 

prior to plating the at leafet one falsework, applying 
a masking material to a one side of teach falsework, along its 
length; after plating the filseworks, removing the 

masking material; and \ 



after removing \ the masking material; heating the 
plated falseworks . 

80. Method of tailpring the thickness of a plating, 
comprising : 

disposing a member\ to be plated in a plating bath; and 
creating a temperature gradient on the member, while 
plating the member . 

81. Method, according to\ claim 80, further comprising: 
creating the temperature gradient with a heat source 

selected from the group consisting of a resistive heat element, 
a thermocouple device, a Peltier- type device, an incandescent 
radiant heat source and a cohereVit light source. 

\ Vv 

82. A method of making two\or ]<\rfe free-standing resilient 
contact structures, comprising; 

forming a loop having \two ends, a first of the two 
ends attached to a first terminal, a second of the two ends 
attached to a second terminal, k bight portion of the loop 
disposed approximately midway albng the loop, a first leg 
portion extending from the first enk to the bight portion, and a 
second leg extending from the secoi\d end to the bight portion; 
and 

removing the bight portion! 

83. Method, according to claim 32, further comprising: 
overcoating the loop prio^ to removing the bight 

portion . 



84. 



Method, according to claim 82\ further comprising: 
overcoating the loop after removing the bight portion. 




85. Method, accoVding to claim 82, further comprising: 
prior to removing the bight portion, encapsulating the 

loop with a rigidizing rrtaterial. 

86. Method, accordiVg to claim 85, further comprising: 
removing the bi^t portion by grinding. 



87. Method, according Vo claim 86, further comprising: 

after removing W bight portion, removing the 
encapsulant material . 



88. A method for mounting a protuberant conductive contact 
to an electronic component, the \nethoc^mpri sing the sequential 

steps of: \ A 

providing a wire havingXa continuous feed end, 

bonding the feed end to bie component, 

forming, from the bonded feed end, a stem which 
protrudes from the component, said s^m having a first stem end 
which is the bonded feed end, 

severing the stem at a se\ond stem end to define a 

skeleton, . 

depositing a metallic conductive material to envelop 

the skeleton and adjacent surface of the Yomponent . 

89. The method as claimed in \ciaim 88, further 

comprising: 

prior to the severing step, bon^^ing the second stem 
end to the component. 

90. A method for mounting a protuberant Conductive contact 
to an electronic component, the method comprisiy the sequential 
steps of: 

providing a wire having a continuous f^d end. 
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bonding the feed ekd to the component, 

forming, from thA bonded feed end, a stem which 
protrudes from the component ,\ said stem having a first stem end 
which is the bonded feed end, 

severing the stem \t a second stem end to define a 

skeleton, . 

depositing a metallic conductive material to jacket 

the skeleton and adjacent surfaie of the component. 

91. The method as claimed in Claim 88, further 

comorising: . 

after the severing stdb, continuing sequentially the 

bonding step and the forming steV) and the severing step for a 

predetermined number of stems to c^mp^;^ the skeleton. 

92. The method as claim^ in Claim 91, further 

comprising: . 

before each of the severiVig steps, each of the second 

stem ends is bonded to the component. 

93 . A method for mounting a protuberant conductive contact 
to a conductive terminal on an electijonic component, the method 
comprising the sequential steps of: 

providing a wire having a continuous feed end, 

bonding the feed end to the terminal, 

forming, from the bonded Wed end, a stem which 
protrudes from the terminal, said stem paving a first stem end 
which is the bonded feed end, 

severing the stem at a secon^ stem end to define a 

depositing a metallic conductive material to envelop 
the skeleton and adjacent surface of the terminal. 
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94. The methoc\ as claimed in Claim 93, further 
comprising: 

before the severing step , bonding the second stem to 
the te2rminal . 

95. The method a\ claimed in Claim 93, further 
comprising : 

after the severing step, continuing sequentially the 
bonding step and the f orming\ step and the severing step for a 
predetermined number of stems to comprise the skeleton. 
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96. The method as claimed \in Claim 95, further comprising: 
before each of the seviering^ st/ps, each of the second 

stem ends is bonded to the termimal . 

97 . A method for mounting a Wotuberant conductive contact 
to a conductive terminal on an electronic component, the method 
comprising the sequential steps of: 

providing a wire having a dbntinuous feed end, 
bonding the feed. end to the Vterminal , 

forming, from the bonded VEeed end, a stem which 
protrudes from the terminal, said stem leaving a first stem end 
which is the bonded feed end, 

severing the stem at a second^ stem end to define a 

skeleton, 

depositing a metallic conductive material to jacket 
the skeleton and adjacent surface of the teVminal 



98. 

comprising: 



The method as claimed in ciaim 97, further 



before the severing step, bonding t\e second stem end 
to the terminal. 
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99. The metho\ as claimed in Claim 97, further 

comprising: , 

after the severing step, continuing sequentially the 

bonding step and the foLing step and the severing step for a 

predetermined number of s^ms to comprise the skeleton. 

100. The method as\ claimed in Claim 99, further 

comorising: . 

before each of th4 severing steps, each of the secona 

stem ends is bonded to the teVminal . 

101. A method for mounting a protuberant conductive 
contact to a conductive terming on an electronic component, the 
method comprising the sequential steE&Qt: 

providing a wire haviVg a^^ntinuous feed end and a 

length, \ \ 

in a first bonding ste^^, bonding the feed end to the 

terminal , . , ■ 

forming, from the bondW feed end, a stem which 

protrudes from the terminal, said \^tem having a first stem 
end which is the bonded feed end, 

sequentially bonding inteAtiediate portions along the 
length of the wire to the terminalV forming protruding stem 
segments between each pair of bonds, aAd 

in a final bonding step, severing the wire to define 

a skeleton, and . 

depositing a metallic conductWe material to envelop 
the skeleton and adjacent surface of the \ electronic component .. 



102 A method for mounting a protuberLt conductive contact 
to a conductive terminal on an electronic ^omponent, the method 
comprising the sequential steps of: 
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providing A wire having a continuous feed end, 
bonding the\feed end to the terminal, 

forming, frW the bonded feed end, a stem which 
protrudes from the teirainal and has a first stem end, 

severing the ^tem at a second stem end to define a 

skeleton, 

depositing a Vi^^^^^^i^^ material to envelop the 
skeleton and adjacent surface of the terminal, 

furtheA comprising: 
perfo2rming the me\hod on a plurality of the terminals 

and, 

wherein : 

the forming steps \:esult in a plurality of free- 
standing protuberant stems, 

the severing steps a^e \^ejf ormed on the respective 
stems all in a common plane. 



103. ■ The method as claimed in Claim 102, wherein: 
the teirminals are in different planes. 

104. The method as claimed in Claim 93, performed on a 
plurality of terminals on at least \one electronic component, 
wherein shapes of the skeleton and meoJianical properties of the 
conductive material are organized \collectively to impart 
resilience to the protuberant conductive contacts, and the 
severing steps are performed on all the stems in a common plane. 

105 • The method as claimed in Cla^im 88 , wherein the 
cross-section of the wire is rectangular. 



106. The method as claimed in Claim 88, Wherein: 

the wire is made of a metal selected from a group 
consisting of gold, silver, beryllium, dopper, aluminum. 



rhodium, ruthenium, palladium, platinum, cadmium, tin, lead, 
t, antimony, phosphorous, boron, nickel, magnesium, and 



maium, 

their alloys, and 

at least one of the layers of the conductive material 

is a metal selected fVom a group consisting of nickel, 

phosDhorous, boron, cobalt, iron, chromium, copper, zinc, 

tungsten, tin, lead, bismiith, indium, cadmium, antimony, gold, 
silver, rhodium, palladium, \ruthenium, and their alloys. 

107. The method as \ claimed in Claim 101, further 
comprising: 

performing the meth\d on at least one terminal on an 
electronic component, wherein: 

the wire is made prikrdJ^f a metal selected from a 
group consisting of gold, copplr, Wninum, silver, lead, tin, 

indium and their alloys ; \ 

the skeleton is coat4d with a first layer of the 
conductive material selected fro A a group consisting of nickel, 
cobalt, boron, phosphorous, \opper, tungsten, titanium, 

chromium, and their alloys ; 

a top layer of the conductive material is solder 
selected from a group consisting oA lead, tin, indium, bismuth, 
antimony, gold, silver, cadmium an\ alloys thereof and their 
alloys . 



108. 
comprising 



The 



method as claimed \ in 



Claim 90, further 



after the severing step, conUnuing sequentially the 
bonding step and the forming step and ^e severing step for a 
predetermined number of stems to comprise \the skeleton. 
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109. The method \s claimed in Claim 108, further 
comprising: 

before each of \he severing steps, each of the second 
stem ends is intimately bonded to the component. 

110. The method as claiAed in Claim 90, further comprising: 
before the severing step, bonding the second stem to 

the electronic component. 

111. The method as claimed\in Claim 90, further comprising: 
after the severing stitep, continuing sequentially the 

bonding step and the forming stlp and the severing step for a 
predetermined number of stems to domprise the skeleton, 



112. The method as claimed inWaim 90, further comprising: 
before each of the severLg st^^s/ each of the second 

stem ends is bonded to the electroniV compis^^t. 

113. The method as claimed in Cliim 94, further comprising: 
before each of the severing\steps , each of the second 

stem ends is bonded to the terminal. 

114. The method as claimed in kaim 101, wherein the 
severing step occurs at substantially tAe same location as the 
first bonding step, and the protruding ^em segments define a 
bounded spatial area. 



115. The method as claimed in 
conductive material is solder. 



Claim 114, wherein the 



116. The method as claimed in Claim 115, Wherein the solder 
covers the skeleton and the bounded spatial areb. 
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117. The methdd as claimed in Claim 116, 



further 



comprising: \ 

disposing thk electronic component on a heat sink, 
with the solder of the funded spatial area in contact with the 
heat sink. \ 

118. The method as\ claimed in Claim 116, further 

comprising: \ 

disposing the electronic component on a substrate with 

the solder of the bounded sVatial area in contact with the 
substrate. \ 

119. The method as claime^ in ^^im 88, performed on a 
plurality of the terminals on the Vle^t^^^ic component. 

120. The method as claimed i\ Claim 90, performed on a 
plurality of the terminals on the el^tronic component. 

121. The method as claimed in V.aim 93, performed on a 
plurality of the terminals on the electfbnic component. 

122. The method as claimed in Clak 101, performed on a 
plurality of the terminals on the electron^ component. 

123. The method as claimed in claim ^3, performed on a 
plurality of wires on a plurality of the\ terminals on the 
electronic component. \ 

124. The method as claimed in Claim 93, wheVein: 

the severing of the second end is perf^oned by melting 

the wire. \ 
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125 The method as cllimed in Claim 93, wherein: 

the severing of\ the second end is performed by 
mechanical shearing. \ 

126 The method as cAimed in Claim 88, performed on a 
plurality of the te^inals, therein a shape of the skeleton and 
mechanical properties of the \ conductive material are organxzed 
collectively to impart resiliLce to the protuberant conductive 
contact . \ 

-1 '^V^ in n^im 89 perfoircned on a 

127 The method as claimed m Liaim q^, y 

plurality of the terminals, whekin a shape of the skeleton and 
Lohaaical properties of the coLuctive material 

•i-i^-nok fo M?fe nrotuberant conductive 
collectively to impart resilience ^^s^^ P""^^"^ 

contact. \ Y) 

128 The method as claimed \in Claim 90, performed on a 
plurality of the terminals, whereii a shape of the skeleton and 
Lhanioal properties of the condu\ti.e material are organized 
collectively to impart resilience t^ the protuberant conductive 

contact. \ 

129 The method as claimed in\ Claim 91, performed on a 
plurality of the terminals, wherein 1 shape c£ the skeleton and 
mechanical properties of the conductive material are or.an. ed 
collectively to impart resilience to ke protuberant conductive 

contact . \ 

130 The method as claimed in claim 93, performed on a 
plurality of the terminals, wherein a sLpe of the skeleton and 
Lhanical properties of the conductive\ material ^^^ JJJ^IZ 
collectively to Impart resilience to the\ protuberant conductive 

contact. \ 




131 The method as clWimed in Claim 95, performed on a 
plurality of the terminals, Iherein a shape of the skeleton and 
mechanical properties of the\ conductive material are organized 
collectively to impart resiliVnce to the protuberant conductive 
contact . 

132 The method as claimed in Claim 88, wherein: 
the conductive material is provided with a multitude 

of microprotrusions on its surf ate. 

133 The method as claimed L Claim 89, wherein: 
the conductive material is r^vided with a multitude 

of microprotrusions on its surfac^. WS. 

13A The method as claimed inklaim 90, wherein: 

the conductive material \s provided with a multitude 
of microprotrusions on its surface. 

135 The method as claimed in claim 91, wherein: 

the conductive material i\ provided with a multitude 
of microprotrusions on its surface. 

13 6 The method as claimed in Claim 93, wherein: 

the conductive material is j^rovided with a multitude 
of microprotrusions on its surface, 

137 The method as claimed in ClaimlsS, wherein: 

the conductive material envelokng the skeleton and at 
least the adjacent surface of the ^fomponent comprises a 
plurality of dissimilar layers. 

138. The method as claimed in Claim 8^, wherein: 



the conductive \material enveloping the skeleton and at 
least the adjacent suAface of the component comprises a 
plurality of dissimilar laVers . 



139. The method as claimed in Claim 90, wherein: 

the conductive material enveloping the skeleton and at 
least the adjacent surface\ of the component comprises a 
plurality of dissimilar layers! 

140. The method as claimed \in Claim 91, wherein: 

the conductive material enveloping the skeleton and at 
least the adjacent surface ot the component comprises a 
plurality of dissimilar layers. \ \\ 

V V 

141. The method as claimed in Clairh 93, wherein: 

the conductive material enveloping the skeleton and at 
least the adjacent surface of the component comprises a 
plurality of dissimilar layers. \ 

142. The method as claimed in Claim 95, wherein: 

the conductive material enveloping the skeleton and at 
least the adjacent surface of the\ component comprises a 
plurality of dissimilar layers. \ 

143. The method as claimed in Claim 88, further comprising: 
performing the method on a plurality of the terminals, 

wherein a shape of the skeleton and mechanical properties of the 
conductive material are organized collectively to impart 
resilience to the protuberant conductive contact; 

wherein the depositing step includes placement of a 
plurality of layers each differing from one another. 



l.A The method as diaimed in Claim 89, further comprising: 
performing the \ethod on a plurality of the terminals, 
wherein a shape of the skeVeton and mechanical properties of the 
conductive material are \ organized collectively to impart 
resilience to the protuberaAt conductive contact; 

wherein the depositing step includes placement of a 
plurality of layers each differing from one another. 

1.5 The method as claimeV in Claim 90, further comprising: 
per-forming the met ho A on a plurality of the terminals, 
wherein a shaoe of the skeleton\and mechanical properties of the 
conductive material are organized collectively to impart 
resilience to the protuberant conductive contact; 

wherein the depositing\ step includes placement of a 
plurality of layers each dif feringyrom one/ another. 

1A6 The method as claimed in ilaim ^, further comprising: 
performing the method on A plurality of the terminals, 
wherein a shape of the skeleton and Lchanical properties of the 
conductive material are organized\ collectively to impart 
resilience to the protuberant conductiVe contact; 

wherein the depositing step\ includes placement of a 
plurality of layers each differing fromW another. 

1.7 The method as claimed in ClaimW, further comprising: 
performing the method on a plurality of the terminals, 
wherein a shape of the skeleton and mecha^cal properties of the 
conductive material are organized coAectively to impart 
resilience to the protuberant conductive coAtact; 

wherein the depositing step inclWes placement of a 
plurality of layers each differing from one aWther. 



,.8 The method as claUd ia Claim 95, further comprising: 
performing the melhod on a plurality of --^^ - 

„f fh^ skellton and mechanical properties of the 
wherein a shape of the SKe.*on ^^n^tively to imoart 

^.^^^-1 are brganizea coliecuivexy 
conductive material are <pxy 

resilience to the pro tuber ant\ conductive contact; 

wherein the depositing step includes placement of a 
plurality of layers each differing from one another. 

The method as claimed! in Claim 88, further comprising: 
" performing the method\on a plurality of J™ - 
of ^he skeleton \and mechanical properties -of the 

rn::::i:enrte::ar ::: oX^. ^^n....... impart 

.esillence to the riuts'' placement of a 

wherein the depositing\ sK^«^y 

V ^-iffor-inA fk6m one another; and 
plurality of layers each d. e..ni the layers comprising 

therein ^^/f / ^ J,,,,,, i„ o.der to reduce 

::::: n^sTsrr oTthV:^^^^^^ -.cti. contact „hen 

mated to a matching terminal. \ 

^ • Ai,-!m «q further comprising: 
mn The method as claimed m dlaim 89, turcne y 

performing the method on I plurality of -rmina 1. 

v. f ^h. skeleton and lechanical properties of the 

wherein a shape of the Skeleton J to impart 

conductive material are organizea 

^= the orotuberant conductive contact, 
"""^•^ l:;! the depositing stel includes placement of a 
Plurality of layers each differing frcL one »othe. and^^^^^^^^^ 

wherein at least one u i . r-Pduce 

. ^.1 has a jagged topoiraphy in order to reduce 
rrcHesTsTr ort:e^:Urant^conductiye contact .hen 

mated to a matching terminal. 
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151. The method as\claimed in Claim 90, further comprising: 
performing the\ method on a plurality of the terminals, 

whe-ein a shape of the sLleton and mechanical properties of the 

conductive material arl organized ' collectively to impart 

resilience to the protuberW conductive contact; 

wherein the depositing step includes placement of a 

plurality of layers each differing from one another; and 

wherein at leasV one of the layers comprising 

conductive material has a jkgged topography in order to reduce 

contact resistance of the pVotuberant conductive contact when 

mated to a matching terminal, 

152. The method as claimeA in Claim 91, further comprising. 

performina the method\on a plurality of the terminals, 
wherein a shape of the skeleton Widmechanical properties of the 
conductive material are orgaAizW^ collectively to impart 
resilience to the protuberant conducfs^ve contact; 

wherein the depositing \step includes placement of a 
plurality of layers each dif fering\from one another; and 

wherein at least one \ of the layers comprising 
conductive material has a jagged typography in order to reduce 
contact resistance of the protuberant conductive contact when 
mated to a matching terminal . 

153. The method as claimed in ClaVm 93, further comprising: 
performing the method on a plurality of the terminals, 
wherein a shape of the skeleton and mecVanical properties of the 
conductive material are organized Collectively to impart 
resilience to the protuberant conductive V:ontact ; 

wherein the depositing step includes placement of a 
plurality of layers each differing from on^ another; and 

wherein at least one of t]\e layers comprising 
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conductive material has a jigged topography in order to reduce 
contact resistance of the protuberant conductive contact when 

mated to a matching terminal, 

15A. The method as claimeij in Claim 95, further comprising: 
performing the methoA on a plurality of the terminals, 
wherein a shaoe of the skeleton\and mechanical properries of the 
conductive material are organized collectively to impart 
resilience to the protuberant coWctive contact; 

wherein the depositing step includes placement of a 
plurality of lavers each differing from one another; and 

wherein at least on\ of the layers comprising 
conductive material has a jagged topography in order to reduce 
contact resistance of the protubJ^r^nt ^conductive contact when 
mated to a matching terminal. 




155 The method as claimed in cUaim 88, wherein: 

the deposition is perWed by a process of 
electrochemical plating in an ionic sblution. 

156 The method as claimed in ClaVm 89, wherein: 

the deposition is perfoUed by a process of 
electrochemical plating in an ionic solution. 

157 The method as claimed in ClaiiA 90, wherein: 

the deposition is performed by a process of 
electrochemical plating in an ionic solution. 

158 The method as claimed in Claim k, wherein: 

the deposition is performed\ by a process of 
electrochemical plating in an ionic solutic 

159. The method as claimed in Claim 93 \ wherein: 



the deposition \ is performed by a process of 
electrochemical plating in An ionic solution. 

160. The method as claimed in Claim 95, wherein: 

the deposition i^ performed by a process of 
electrochemical plating in an Vonic solution. 

161. Method, as set f orth Vn claim 88, wherein: 

the conductive materi\l is deposited by an electroless 

plating process. 

162. Method, as set forth in\claim 90, wherein: 
the conductive material \is deposited by an electroless 

plating process. 




153. Method, as set forth in clAim 93, wherein: 

the conductive material isVeposited by an electroless 

plating process. 

164. Method, as set forth in clairA 97, wherein: 
the conductive material is de)^osited by an electroless 

plating process . 

165. Method, as set forth in claim sV further comprising: 
during deposition of the conduAtive material, causing 

a compressive internal stress in the conductive material. 

166. Method, as set forth in claim 90,\further comprising: 
during deposition of the conductiVe material, causing 

a compressive internal stress in the conductiVe material. 

167. Method, as set forth in claim 93, fuVther comprising: ■ 
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during deposition \of the conductive material, causing 
a compressive internal stress in the conductive material. 

168. Method, as set forti in claim 97, further comprising: 

during deposition or the conductive material, causing 
a comoressive internal stress in the conductive material. 



169. A method for mountingl a protuberant conductive contact 
to a conductive terminal on an \electronic component, the method 
comprising the sequential steps of: 

providing a wire having a continuous feed end, 

bonding the feed end ta the te2rminal, 

forming, from the boAded feed end, a stem which 
protrudes from the te2rminal and hate a first stem end, 

severing the stem at a\ sec^^ stem end to define a 

skeleton, \ \ 

depositing a conductive material to envelop the 
skeleton and adjacent surface of th^ terminal, 

further comprising: 

after the severing step, \continuing sequentially the 
bonding step and the forming step aVid the severing step for a 
predetermined number of stems to comprise the skeleton, 

further comprising: 

performing the method on a plurality of the terminals 



and, 

wherein: 

the forming steps result il 
standing protuberant stems, 

the severing steps are perfc 
stems all in a common plane. 



a plurality of free- 
ned on the respective 



170. The method as claimed in Claim 1169, wherein: 
the terminals are in different planes. 
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171. The method as \claiined in Claim 95, performed on a 
plurality of terminals orl at least one electronic component, 
wherein shapes of the skelteton and mechanical properties of the 
conductive material are \ organized collectively to impart 
resilience to the protuberant conductive contacts, and the 
severing steps are perf ormedi on all the stems in a common plane. 

172. The method, as claimed in Claim 88, wherein: 

the cross-sectional \area of the wire is rectangular. 

173. The method as claimed in Claim 90, wherein: 

the wire is made oA a metal selected from a group 
consisting of gold, silver,! beryllium, copper, aluminum, 
rhodium, ruthenium, palladium, \ pl^>>i/um, cadmium, tin, lead, 
indium, antimony, phosphorous, \borcah^ nickel, magnesium, and 
their alloys, and \ \ 

the conductive material\is deposited as a plurality of 
layers, and at least one of tVie layers of the conductive 
material is a metal selected from\a group consisting of nickel, 
phosphorous , \ 

boron, cobalt, iron, chromium, cbpper, zinc, tungsten, tin, 
lead, bismuth, indi\am, cadmium, antimony, gold, silver, rhodium, 
palladiiom, ruthenium, and their allovs. 

174. The method as claimed in Clkim 93, wherein: 

the wire is made of a metal selected from a group 
consisting of gold, silver, beryllium, copper, aluminiom, 
rhodium, ruthenium, palladium, platikum, cadmium, tin, lead, 
indium, antimony, phosphorous, boron,\ nickel, magnesium, and 
their alloys, and \ 

the conductive material is deposited as a plurality of 



340 



layers, and at least one df the layers of the conductive 
material is a metal selected from a group consisting of nickel, 
phosphorous, boron, cobalt, \ iron, chromium, copper, zinc, 
tungsten, tin, lead, bismuth, lindium, cadmium, antimony, gold, 
silver, rhodium, palladium, rutienium, and their alloys. 

175. The method as claimed \in Claim 97, wherein: 

the wire is made of \a metal selected from a group 
consisting of gold, silver, \beryllium, copper, aluminum, 
rhodium, ruthenium, palladium, blatinum, cadmium, tin, lead, 
indium, antimony, phosphorous, ioron, nickel, magnesium, and 
their alloys, and \ 

the conductive material ts deposited as a plurality of 
layers, and at least one of the layers of the conductive 
material is a metal selected from k group consisting of nickel, 
phosphorous, boron, cobalt, irorl, d^i^mium, copper, zinc, 
tungsten, tin, lead, bismuth, indium, ^dmium, antimony, gold, 
silver, rhodium, palladium, ruthenium, ana their alloys. 

176. The method as claimed in ClWim 88, wherein: 

the wire is made of a metal selected from a group 

consisting of gold, silver, beryllium, copper, aluminum, 

rhodium, ruthenium, palladium, platihum, cadmium, tin, lead, 

indium, antimony, phosphorous, boron\ nickel, magnesiiam, and 

their alloys . \ 

177. The method as claimed in ClaiiA 90, wherein: 

the wire is made of a metai selected from a group 

consisting of gold, silver, beryllAom, copper, aluminum, 

rhodium, rutheniiam, palladium, platinuA, cadmium, tin, lead, 

indiiam, antimony, phosphorous, boron, nickel, magnesium, and 

their alloys. \ 



method as claimed in Claim 93, wherein: 

a metal selected from a group 
beryllium, copper, aluminum, 

lead, 
and 



178. The 

the wire is made cf 
consisting of gold, silve 
rhodium, ruthenium, palladi 
indium, antimony, phosphorous 
their alloys 



platinum, cadmium, tin, 
boron, nickel, magnesium, 



179. The method as claimed \in Claim 97, wherein: 

made of\a metal selected from a group 
beryllium, copper, aluminum, 
cadmium, tin, lead, 



the wire is 
consisting of gold, silver, 
rhodium, ruthenium, palladium, 
indium, antimony, phosphorous, 
their alloys. 



\platinum, 
3oron, nickel, magnesium, and 



180 The method as claimed in\claim 101, wherein: 

the wire is made of a \m^l/ selected from a group 



consisting of gold, silver, 
rhodium, ruthenium, palladium, 
indium, antimony, phosphorous, 
their alloys. 



blryM^ym, copper, aluminum, 
platinum, cadmium, tin, lead, 
boion, nickel, magnesium, and 



181 The method as claimed in ClWim 88, wherein: 

the conductive material is "deposited as a plurality of 
layers, and at least one of the \layers of the conductive 
material is a metal selected from a gVoup consisting of nickel, 
phosphorous, boron, cobalt, iron, \chromium, copper, zinc, 
tungsten, tin, lead, bismuth, indium, \ cadmium, antimony, gold, 
silver, rhodium, palladium, . ruthenium, knd their alloys. 

182 The method as claimed in ClaiiA 90, wherein: 

the conductive material is depV^sited as a plurality of 
layers, and at least one of the lasers of the conductive 
material is a metal selected from a grout consisting of nickel. 
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phosphorous, boron, cobalt, V iron, chromium, copper, zmc, 
tungsten, tin, lead, bismuth, Undium, cadmium, antimony, gold, 
silver, rhodium, palladium, rutAenium, and their alloys. 

183. The method as claimed in Claim 93, wherein: 

the conductive material is deposited as a plurality of 
layers, and at least one of Vhe layers of the conductive 
material is a metal selected from\a group consisting of nickel, 
phosphorous, boron, cobalt, irAi, chromium, copper, zinc, 
tungsten, tin, lead, bismuth, indkm, cadmium, antimony, gold, 
silver, rhodium, palladium, rutheniim, and their alloys 

184. The method as claimed in ciaim 97, wherein: 
the conductive material is\deposited as a plurality of 

layers, and at least one of the UayW of the conductive 
material is a metal selected from a ^oup^Vsisting of nickel, 
phosphorous, boron, cobalt, iron, WoAium, copper, zinc, 
tungsten, tin, lead, bismuth, indium, \ cadmium, antimony, gold, 
silver, rhodium, palladium, ruthenium, ^id their alloys, 

185. A method, according to claim si, further comprising: 
performing the method on at l^ast one terminal on an 

electronic component, wherein: 

the wire is made primarily of a\ metal selected from a 
group consisting of gold, copper, alumini^, silver, lead, tin, 

indiiom and their alloys; 

the skeleton is coated with a \ first layer of the 
conductive material selected from a group cWsisting of nickel, 
cobalt, boron, phosphorous, copper, tVngsten, titanium, 

chromium, and their alloys; 

a top layer of the conductive lAaterial is solder 
selected from a group consisting of lead, tinV indium, bismuth, 
antimony, gold, silver, cactoium and alloys thereof and their 
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186, The method as clatmed in Claim 89, further comprising: 

performing the method on at least one terminal on an 
electronic component, whereii 

the wire is made Primarily of a metal selected from a 
group consisting of gold, cqpper, aluminum, silver, lead, tin, 
indiiam and their alloys; 

the skeleton is cAated with a first layer of the 
conductive material selected nrom a group consisting of nickel, 
cobalt, boron, phosphorous ,\ copper, tungsten, titanium, 
chromium, and their alloys; 

a top layer of the\ conductive material is solder 
selected from a group consisting of lead, tin, indium, bismuth, 
antimony, gold, silver, cadmiun\ and alloys thereof and their 
alloys . 




187. The method as claimed in Claim 90, further comprising: 
performing the method o^ at least one terminal on an 
electronic component, wherein: 

the wire is made primarily of a metal selected from a 
group consisting of gold, copper, kluminxim, silver, lead, tin, 
indium and their alloys; 

the skeleton is coated Mth a first layer of the 
conductive material selected from a group consisting of nickel, 
cobalt, boron, phosphorous, copner, tungsten, titanium, 
chromium, and their alloys; 

a top layer of the conduttive material is solder 
selected from a group consisting of laad, tin, indium, bismuth, 
antimony, gold, silver, cadmium and klloys thereof and their 
alloys 



188. The method as claimed in Claim\91, further comprising: 
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performing the mlthod on at least one terminal on an 

electronic component, wherein: 

the wire is made primarily of a metal selected from a 
group consisting of gold, cAoper, aluminum, silver, lead, tin, 

indium and their alloys; \ 

the skeleton is cAated with a first layer of the 
conductive material selected ^om a group consisting of nickel, 
cobalt, boron, phosphorous ,\ copper, tungsten, titanium, 

chromium, and their alloys; \ 

a top layer of the \ conductive material is solder 
selected from a croup consisting of lead, tin, indium, bismuth, 
antimony, gold, silver, cadmium\ and alloys thereof and their 

alloys . 

189 The method as claimed in\claim 93 further comprising: 
performing the method on\ at^st one terminal on an 

electronic comoonent, wherein: \ \ ^ 

the wire is made primarilV of\ metal selected from a 
group consisting of gold, copper, ^uminum, silver, lead, tin, 

indium and alloys thereof; \ 

the skeleton is coated with a first layer of the 
conductive material selected from a ^oup consisting of nickel, 
cobalt, boron, phosphorous, copp^, tungsten, titanium, 

chromium, and their alloys; \ 

a top layer of the conductive material is solder 
selected from a group consisting of lek tin, indium, bismuth, 
antimony, gold, silver, cadmium and theijr alloys. 

190 The method as claimed in Claim 1b5, further comprising: 
performing the method on at leWst one terminal on an 

electronic component, wherein: \ 

the wire is made primarily of aUetal selected from a 
group consisting of gold, copper, aluminu^j, silver, lead, tin. 



# 




indiiom and their alloys ;\ 

the skeleton is coated with a first layer of the 
conductive material selected from a group consisting of nickel, 
cobalt, boron, phosphoVous, copper, tungsten, titanium, 
chromium, and their alloys, 

a top layer of \ the conductive material is solder 
selected from a group consiBting of lead, tin, indium, bismuth, 
antimony, gold, silver, cadmium and alloys thereof and their 
alloys . 

191. The method as claimen in Claim 97, further comprising: 
performing the methon on at least one terminal on an 

electronic component , wherein : 

the wire is made primarily of a metal selected from a 
group consisting of gold, coppey, al^i^mm, silver, lead, tin, 
indium and their alloys; 

the skeleton is coatek with a first layer of the 
conductive material selected from\a group consisting of nickel, 
cobalt, boron, phosphorous, c)ppper, tungsten, titanium, 
chromium, and their alloys; 

a top layer of the conductive material is solder 
selected from a group consisting of \ lead, tin, indium, bismuth, 
antimony, gold, silver, cadmium and^ alloys thereof and their 
alloys . 

192 . The method as claimed \in Claim 101 , further 
comprising: 

performing the method on at ^east, one terminal on an 
electronic component, wherein: 

the wire is made primarily of h metal selected from a 
group consisting of gold, copper, aluminum, silver, lead, tin, 
indium and their alloys; 

the skeleton is coated with a\ first layer of the 



# 



conductive material selected from a group consisting of nickel, 

cobalt, boron, phosphorous, copper, tungsten, titanium, 
chromiiom, and their alloys A 

a top layer of \ the conductive material is solder 
selected from a group consisting of lead, tin, indium, bismuth, 

antimony, gold, silver, caesium and alloys thereof and their 
alloys . 



193, The method as clkimed in Claim 88, wherein the 
conductive material is reactive^ with the wire stem; and 

further comprising : 

a barrier layer whic^ is not reactive with the wire 
stem disposed between the wire stem and the conductive 
material . 




194. The method as claimed in\ Claim 93, wherein the 
conductive material is reactive wit\h the wire stem; and 

further comprising: 

a barrier layer which is\ not reactive with the wire 
stem disposed between the wire )ptem and the conductive 
material . 

195 . The method as claimed i\i Claim 95, wherein the 
conductive material is reactive with tl\e wire stem; and 

further comprising: 

a barrier layer which is no4 reactive with the wire 
stem disposed between the wire sterr\ and the conductive 
material . 



196. The method as claimed in Claim 8^8, wherein: 

each of two surfaces of the electronic component has 
at least one protuberant contact mounted thereto. 
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197. The method as dLaimed in Claim 90, wherein: 

each of two suVfaces of the electronic component has 
at least one protuberant dontact mounted thereto. 

198. The method as cliimed in Claim 93, wherein: 

each of two surfaces of the electronic component has 
at least one protuberant coAtact mounted thereto. 

199. The method as claimed in Claim 97, wherein: 

each of two surfaces of the electronic component has 
at least one protuberant contkct mounted thereto. 

200. The method as claimefi in Claim 101, wherein: 

each of two surface! of the , electronic component has 
at least one protuberant contact mauntid thereto. 

201. The method as claimed Vn O^aim 88, wherein: 
the wire stem is S-shaAed. 

202. The method as claimed ii Claim 90, wherein: 
the wire stem is S-shapod. 

203. The method as claimed in tlaim 93, wherein: 
the wire stem is S-shapedV 

204. The method as claimed in Claim 97, wherein: 
the wire stem is S-shaped. \ 

205. The method as claimed in Cliim 101, wherein: 
the wire stem is S-shaped. A 

206. Method of forming a resilient contact structure 
extending from a surface of an electronic component, comprising: 
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bonding an end Vf a wire to a terminal on a surface of 
an electronic component to\ extend initially in a first direction 
from the surface of the electronic component; 

configuring the \wire to have a shape including at 

least two bends; 

severing the wire\ so that a severed end of the wire 

extends generally in the first direction; and 

overcoating the wire and an area surrounding the 
bonded end of the wire with a\ electrically conductive, metallic 
material ; 

wherein: 

the shape of the wire\and the mechanical properties of 
the metallic material cooperaAe to impart resiliency to a 
resulting resilient contact strJ^cti^is^comprising the wire and 
the metallic material. 

207. Method for manufacturing a conductive contact on an 
electronic component, comprising: 

bonding an end of a wire ^o a first area on a surface 
of an electronic component; 

shaping the wire to exten^ as a wire stem from the 
surface of the electronic component; 

severing the wire stem so tli^t it has a free end and a 

length; and 

depositing a conductive coaling having at least one 
layer on the wire stem; 
wherein : 

the conductive coating covers \ at least a portion of 
the wire stem, said portion of the wire ^ tem coiranencing at the 
bonded end of the wire stem and continuing\ along its length; and 

the conductive coating covers i second area on the 
surface of the electronic component, sai^ second area being 
larger than and encompassing the first area. 
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208. Method, according to claim 207, wherein: 
the conductive coating covers the entire length of the 

wire stem. 

209. Method, according\ to claim 207, wherein; 
at least one laier of the conductive coating is 

deposited along the entire lehgth of the wire stem. 

210. Method, according to\ claim 207, wherein: 

the conductive coat\ng covers only a portion of the 
lenath of the wire stem. 
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211. Method, according to ciLaim 207, further comprising: 
supplying the wire frolja avspool of wire. 




212. Method, according to clkim\07, wherein: 

the first area is a conductive terminal disposed on 
the surface of the electronic component. 
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213. Method, according to clai]!|ri 207, wherein: 
the first area is a fi^st portion of a conductive 

terminal ; and 

the second area is a second portion of the conductive 

terminal . 

214. Method, according to claim 2V)7, further comprising: 
forming a plurality of wird^ stems at a plurality of 

first and second areas on a conductiv^ layer of the electronic 
component . 

215. Method, according to claim 2Cii7, wherein: 
the wire stem is shaped in tw^ -dimensions to define a 

skeleton of a resulting contact. 
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216. Method, according to claim 207, wherein: 

the wire stem is \ shaped in three-dimensions to define 
a skeleton of a resulting contact. 

217. Method, according to claim 207, wherein: 
the wire stem is shaped to have an S-shape. 

218. Method, according to claim 207, wherein: 

the wire stem is \ shaped to extend normal to the 
surface of the electronic component. 

219. Method, according to\ claim 207, wherein: 

the wire stem is sha4>ed ^ extend at an angle to the 
surface of the electronic compoi:^nt\X 

220. Method, according to claim 207, wherein: 

the electronic component is an interconnection 
substrate . \ 

221. Method, according to cldim 207, wherein: 

the electronic components is a semiconductor device. 

222. Method, according to claiVn 221, wherein: 

the semiconductor device Ls a silicon device. 



223. Method, according to claim\221, wherein: 

the semiconductor device ia a gallium arsenide device, 



224. Method, according to claim 207, wherein: 

the electronic component i\ an interconnect socket . 



225. Method, according to claim 207, wherein: 
the electronic component is a test socket. 

226. Method, according to claim 207, wherein: 

the electronic cokiponent is a semiconductor wafer, 



227. Method, according tb claim 207, wherein; 
the electronic comg^onent is a ceramic semiconductor 

package . 

228. Method, according to alaim 207, wherein; 
the electronic component is a ^astic semiconductor 

package . 




229. Method, according to claiVn 207, wherein: 

the wire stem is bondW to the surface of the 
electronic component using ultrasonia bonding equipment. 



230. Method, according to claim ^7, wherein: 

the wire stem is bonded \ to the surface of the 
electronic component using thermosonic Wding equipment. 

231. Method, according to claim 207 ,\ wherein: 

the wire stem is bonded to\ the surface of the 
electronic component using thermocompressiVn bonding equipment. 



232. Method, according to claim 207, v)herein wirebonding 
equipment is used to bond the end of the \^ire stem to the 
surface of the electronic component, and furtheV comprising: 

during shaping, controlling all aspetts of geometric 
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characteristics of the wireUtem with a specific set of co»ds 
entered into an electronic \ control system of the wirebondxng 
equipment . 

233. Method, according ti claim 207, wherein: 

automated wirebondlig equipment, controllable by a 
software algorithm, is used \ to shape the wire stem and to 
determine the coordinate of a Aip of its free end. 

23A Method, according to llaim 207, further comprising: 

shapina the wire item with automated equipment 
controlled by a control system, \according to a set of specified 
parameters . 

235. Method, according to cl^im\2\D7, wherein: 

the wire is severed by generating a spark. 

235. Method, according to cla:U 207, wherein: 

the wire is severed usin^ a flame-off technicyie. 

237. Method, according to claiVa 207, further comprising: 
in same step as severing t\ie wire stem, forming a ball 

at a tip of the free end of the wire tetem. 

238. Method, according to claim i07, wherein: 
the conductive coating is d^osited by an 

electrochemical process . 

239 Method, according to claim 20V, wherein; 

the conductive coating is deposited by an electrolytic 

plating process. 

240. Method, according to claim 207 ,\ wherein: 
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the conductive cd^\ing is deposited by an electroless 
plating process . 

241. Method, according t^ claim 207, wherein: 
the conductive coAting is deposited by a process 

selected from the group consi\ting of physical vapor deposition 
and chemical vapor deposition. 

242. Method, according to dlaim 207, wherein: 
the conductive coatinA is deposited by a process that 

involves the decomposition o\ gaseous, liquid or solid 
precursors . ■ 

243. Method, according to claU 207, fu^rther comprising: 
providing the conductive\ coat^^ with a plurality of 

local protrusions . 

244. Method, according to claim ^3, further comprising; 
reducing a contact resistance between the conductive 

contact and an electronic device to w^ich the conductive contact 

is mated with the local protrusions. 

245. Method, according to claim 24B, wherein: 
the local protrusions are provided by dendritic growth 

of an electroplated deposit. 

246. Method, according to claim 243 ,\ wherein : 
the local protrusions are provided by incorporation of 

foreign particulates into the conducti^^ coating during its 

deposition onto the wire stem. 

247. Method, according to claim 243, wAerein; 
a uniform first layer of the conductive coating is 
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deposited onto the wire stem; and 

further comprising forming the local protrusions in a 
subsequently deposited layfer of the conductive coating. 

248. Method, according\to claim 247, wherein: 

the first layer i\ selected to be a material suitable 
for imparting resilient projperties to the conductive contact; 
and 

the subsequently deposited layer is selected to be a 
material that reduces the \ contact resistance between the 
conductive contact and the \lectronic device to which the 
conductive contact is mated. 

249. Method, according to ciaim 207, wherein: 
an outer one of a pluraVi^N^f layers deposited on the 

wire stem includes a conductive Via^N^al is selected from the 
group consisting of gold, silve\, \lements of the platinum 
group, and their alloys. 

250. Method, according to claim\207, wherein: 
the wire stem comprises a\material selected from the 

group consisting of gold, aluminum. Stopper, beryllium, cadmium, 
silicon, magnesium, silver and platinuln, and their alloys. 

251. Method, according to claim 20V, wherein: 

the wire stem has a diameter between 0.0005 and 0.005 



inches . 



252. Method, according to claim 251, Wherein: 

the wire stem has a diameter between 0.0007 and 0.003 



inches 



253. Method, according to claim 207, wlterein: 



Jr. ; 



the conductive boating comprises a material selected 
from the group consisting \ of nickel, copper, cobalt, iron, and 
their alloys . 

254. Method, according \to claim 207, wherein: 
the coating has a\t9nsile strength in excess of 80,000 

pounds per square inch. 

255. Method, according tl claim 207, further comprising: 
during deposition oi the conductive coating, causing a 

compressive internal stressing! in the conductive coating. 

256. Method, according to fclaim 207, wherein: 

the nickel has a thickness ;Detween 0.00005 and 0.007 

inches . 

257. Method, according to clWim 256, wherein: 
the nickel has a thick\iess between 0.00010 and 0.003 

inches . 

258. Method, according to claiVn 207, wherein; 
the conductive coating is deposited as two or more 

layers, at least the outer layer of \the two or more layers being 
a conductive material. 

259. Method, according to claim E58, wherein: 
a first layer, deposited \ onto the wire stem, is 

nickel ; and 

a second layer deposited oVer the first layer is a 
material selected from the group consisting of gold, silver, 
elements of the platiniam group, and their alloys. 

260. Method, according to claim 258\ wherein: 
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the two or mor4 layers are selected to tailor the 
mechanical characteristics bf the protuberant contact. 




261. Method, according \to claim 207, wherein: 

the first area intludes a layer of material selected 
from the group consisting of \gold and aluminum. 

262. Method, according t\ claim 207, wherein: 

the first area and Vthe second area are portions of a 
conductive layer previously \applied to the surface of the 
electronic component . \ 

263. Method, according to\claim 262, further comprising: 
after bonding, removing the conductive layer from the 

electronic component, selectiveVy, all but the first and 

second area. \ 

264. Method, according to cllim 207, further comprising: 
establishing a predettermined resiliency for the 

contact based on a shape of the wite stem and characteristics of 
the conductive coating selected £b:om the group consisting of 
thickness, yield strength, and elasttic modulus. 

265. Method, according to claim\207, wherein: 

the wire stem comprises \a material having a first 

strength; and \ 

the conductive coating comprises a material having a 

second strength which is greater than\ the strength of the first 
material . \ 

266. Method, according to claim 20V, wherein: 

the conductive contact has controlled characteristics 
selected from the group consisting If physical properties, 



metallurgical properties, ^ 
surface . 



mechanical properties, bulk ana 



267. Method, according claim 207, wherein: 
the raised conductive contact is shaped as a pm- 

shaped contact; and 

the electronic compAnent is a pin grid array package. 

268. Method, according to\claim 267, wherein: 
'..the pin grid array pi^ckage is a ceramic pin grid array 

package . 

269. Method, according to dlaim 267, wherein: 
the pin grid array pad[kage /s a plastic pin grid array 

package . 

270. Method, according to clkim 207, further comprising: 
bonding, shaping and Severing a plurality of wire 

stems, a first portion of the kre stems originating from a 
first level of the electronic component, a second portion of the 
wire stems originating from a sicond level of the electronic 
component, said first level and l^aid second level being non- 
coplanar with one another; 
wherein: 

the free ends of said Plurality of wire stems are 
severed to be substantially coplanai^ with one another. 

271. Method, according to claim! 270, ^ftherein: 

the free ends of the wire \stems are severed to extend 
to a plane parallel to at least orL of the - first and second 
levels of the electronic component 



272. Method, according to claim ]207, further eomprising: 
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bending, shapind and severing a plurality of wire 
stems, a first portion of\ the wire stems originating from a 
first electronic component, \ a second portion of the wire stems 
originating from a second el^^ctronic component; 

wherein: 

the free ends of Wid plurality of wire stems are 
severed to be substantially coilanar with one another. 

273. Method, according to\claim 272, wherein: 

the free ends of the iire stems are severed to extend 
to a plane parallel to at leas^ one of the first and second 
electronic components . 

274. Method, according to claim 2^NL/further comprising: 
bonding, shaping and seVeriA a plurality of wire 

stems originating from the electroniV: component, a first portion 
of the wire stems terminating on a\ first electronic device, a 
second portion of the wire stems\ terminating on a second 
electronic device. 
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stems ; 



terminate 
component ; 

terminate 
component , 
coplanar . 



Method, according to claim 20V, further comprising: 
bonding, shaping and severii^g a plurality of wire 

wherein : 

a first portion of the wire \ stems are severed to 
at a first level above the surface of the electronic 
and 

a second portion of the wire ^tems are severed to 
at a second level above the surfaVe of the electronic 
said first level and said secorlfi level being non- 



276. Method, according to claim 207, further comprising; 
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bonding, shaping \and severing a plurality of wire 
steins originating from at lekst two electronic components, each 
of a portion of the wire stfems extending from a corresponding 
one of the at least two electronic components. 

277. Method, according td claim 276, further comprising: 
interconnecting the \ first and second electronic 

components . 

278. Method, according to clWim 276, wherein: 
•- ' one of the first and second electronic components is a 

capacitor. 

279. Method, according to claiVn 276, wherein: 
one of the first and seco^id^ electronic components is a 

resistor. 




280. Method, according to claim 207, further comprising: 

bonding, shaping and severing a plurality of wire 

stems ; 

wherein : 

a first portion of the wiAe stems are severed to 

terminate at a first level above the s\irface of the electronic 

component; and 

a second portion of the wiA stems are severed to 
terminate at a second level above the sutface of the electronic 
component, said first level and said sdfond level being non- 
coplanar; and ■ 

further comprising: 

terminating the first portion of \the wire stems on an 
interconnection substrate; and 

terminating the second portion""of Vhe wire stems on an 
electronic device disposed between the interconnection substrate 
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and the electronic component 

281. Method, according \to claim 280, wherein: 
the electronic tomponent is a bare, unpackaged 

semiconductor device. 

282. Method, according t^ claim 280, wherein: 
the electronic devic^ is a capacitor. 



283. Method, according to fclaim 280, wherein: 

the electronic component is a bare, 
semiconductor device; and 

the electronic device \s a capacitor. 



unpackaged 
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284. Method, according to clkim 207, wherein: 

the conductive coating (Kimotises solder, and the 
conductive contact is a tower-like\ so\& contact extending from 
the surface of the electronic compdnentN 

285. Method, according to claiA 284, further comprising: 
prior to depositing the cdbductive coating on the wire 

stem, depositing a barrier layer on \the wire stem, said barrier 
layer being a material selected to Wevent a reaction between 
the conductive coating and the wire sttem. 



286. Method, according to claim 2^5, wherein: 
the wire stem is gold; and 

the barrier layer is a material selected from the 
group consisting of nickel, copper, \cobalt, iron, 
alloys . 



or their 



287. Method, according to claim 207, \ further comprising: 

establishing the soldering characteristics of the 
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electronic substrate by selection of a material composition of 
the conductive coating. 

288. Method, according to\ claim 207, wherein: 
establishing the lcng\term effects from interaction of 

the raised conductive contact With solder, by selection of a 
material composition of the conductive coating. 

289. Method, according to claim 207, wherein: 

the wire stem has a dijpeter between 0.0005 and 0.005 

inches ; and 

further comprising: 

prior to depositing the folder, coating the wire stem 
with nickel having a thickness betwekn 0.00^05 and 0.007 inches. 

290. Method, according to claim b 89 ,\wherein: 

the wire stem has a diameter between 0.0007 and 0.003 

inches ; and 

the nickel has a thickness \between 0.00010 and 0.003 

inches . 

291. Method, according to claim 20^, further comprising: 
shaping the wire stem in a fdrm of a loop, said loop 

originating and terminating in a selected second area on the 
surface of the electronic component. 

292. Method, according to claim 207, Wrther comprising: 
shaping the wire stem in a form\ of a loop, said loop 

originating on a conductive terminal ^ of the electronic 
component, said loop terminating on a sacrificial element. 

293. Method, according to claim 292, fukher comprising: 
after bonding the free end of thlp wire stem to the 
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sacrificial conductor, removW the sacrificial element. 

29A. Method, according td claim 293, wherein: 

the sacrificial eliient is removed after depositing 
the conductive coating on the vkre stem. 

295. Method, according to cVaim 293, wherein: 

the sacrificial elemeAt is removed before depositing 
the conductive coating on the wir4 stem. 

296. Method, according to claL 207, further comprising: 
shaping the wire stem in\ a form of a loop, said loop 

originating on a sacrificial elemen^ said loop terminating on a 
conductive terminal of the electronic ccWjnent . 




297. Method, according to claim io7,\urther comprising: 

shaping the wire stem in a Vorm of a loop, said loop 
originatina in the second area on the Wrface of the electronic 
component, said loop teminating in a ^hird area distinct from 
the second area. 



298 Method, according to claim 207, iurther comprising: 

shaping the wire stem in a form\of a loop, said loop 
originating in a third area on the surfaie of the electronic 
component, said third area distinct from s^id second area, and 
said loop terminating in the second area. 

299. Method, according to claim 207, furl^er comprising: 

shaping a first length of the wire\stem into a first 
loop said first loop originating and terminating on a 
conductive terminal disposed on the surface Af the electronic 
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component ; 

severing the fii^t length of the wire stem; 

shaping a second\ length of the wire stem into a second 
loop, said second loop Originating and terminating on the 
conductive terminal and beiAg parallel to the first loop; 

severing the secodd' length of the wire; and 

depositing a commAn conductive coating of solder on 
the first and second loops aVid onto the conductive terminal to 
form a controlled aspect ratib column of solder disposed on the 
conductive terminal of'- the electronic component; and 

prior to depositing \ the common conductive coating of 
solder, coating the two loops w\th a barrier layer; 

wherein: 

the wire is gold; 

the solder is an alloy \of lead and tin; and 
the barrier layer is a hickel alloy having a thickness 
on .the wires sufficient to deter \a reaction between the solder 
of the conductive coating and the dol<£Vf/the wire. 




300. Method, according to claiA 2 07\ further comprising: 

prior to severing the wiVe, bonding an intermediate 
portion of the wire to the electronil component, thereby forming 
a skeleton on the surface of the electronic component. 



301. Method, according to claim 30\D., wherein: 

the intermediate portion is ifended to the second area 
of the electronic component. 



302. Method, according to claim 300, \ further comprising: 

after bonding the intermediate bortion of the wire to 
the electronic component, coating the skeleton with a solder 



364 




mass . 
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303. Method, accordiL to claim 302, further comprising: 
prior to coatiifc the skeleton with the solder mass, 

coating the skeleton with i barrier layer. 

304. Method, according! to claim 300, further comprising: 
afte- bonding the\ intermediate portion of the wire to 

the electronic component, seVering the wire to have a subsequent 
end for bonding as a subsequent skeleton on the surface of the 
electronic component. 

305 Method, according to\ claim 300, wherein: 

a plurality of skeletons are formed on a common second 
area of the electronic component 



306. Method, according to c^a3^^305, wherein: 
the common second area\is a terminal. 
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307 Method, according to clkim 305, wherein: 

the plurality of skelet\^ns are overcoated in a common 

depositing step. 

308. Method, according to claiV 300, further comprising: 

after bonding the intermJdiate portion of the wire to 
the electronic component, without sWering the wire, continuing 
to bond subsequent intennediate portions of the wire, without 
severing, to form a sequence of skeletons on the surface of the 
electronic component. 

309 Method, according to claim 3^8, further comprising: 

bonding and severing a la\t one of the skeletons 
adjacent the first area. 



365 



310. Method, accordiW to claim 308, wherein: 

the sequence of Weletons defines an enclosed area on 
the surface of the electronic component. 

311. Method, according Vo claim 300, further comprising: 
depositing solder \ as the conductive coating m a 

manner that the solder fills 4he enclosed area. 

312 Method, according to\claim 301, further comprising: 
bringing the enclose! solder-filled area into contact 

with an electronic device selected from the group consisting of 
heat sinks and substrates. 

313 Method, according to clVim'^OV, further comprising: 
repeating the steps of \ bonding, shaping and severing 

for a plurality of wire stems, wheVein the conductive coating is 
deposited as a common coating onto ^he plurality of wire stems. 

314. Method, according to claiVa 313, wherein: 

the plurality of wire steL are arranged in an array 
pattern on the surface of the electronic component. 

315 Method, according to claim 2^7, further comprising: 

bonding the second end of tke wire stem to the first 
area of the electronic component to foA a loop; and 

further shaping the loop to e\tend from the electronic 
component in three - dimens i ons . 



316. Method for manufacturing elecVrical contacts on a 
surface of an electronic component, comprising, for each raised 
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electrical contact: 

bonding a one Wd of a wire to a first area on the 
surface of the electroikc component, said surface of the 
electronic component disposed in a plane defined by an "x" axis 
and a "y" axis orthogonal t^ the "x" axis; 

with the one end Af the wire bonded to the area on the 
surface of the electronic component, extending the wire in a "z" 
axis mutually orthogonal to \ the "x" and "y" axes, and in at 
least one of the "x" or "y" diVections; 

after extending the wire, severing the wire so that it 
has a length and a free end opposite the one end; 

while extending the wire, shaping the wire to have at 
least one U-shaped bend along its\ length; and 

after extending and sJtaping the wire, depositing a 
first electrically conductive, ryhalAic material to cover a 
second area on the surface of th^S^bstrate which is greater 
than and which subsumes the first kr^a to which the one end of 
the wire is bonded and to cover at iWst a portion of the length 
of the wire, said portion of the wir4 extending from the one end 
of the wire along the length of the w^^re towards the free end of 
the wire. 

317. Method, according to claim 315, further comprising: 
depositing at least two coatinbs on the wire 



318. Method of connecting a first electronic component to a 
second electronic component, comprising: 

providing a third electronic^; component between the 
first and the second electronic components, said third 
electronic component having a first plurality of resilient 
contact structures extending from a first 'feurface thereof for 
contacting a corresponding plurality of contact points on a face 
of the first electronic component, said A third electronic 
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component having a i" 

structures o^^^ ^. plurality of >- • 

extending fmi ^ ^esilignh ^ ^ 

contacting a nr. 1 ^ second <,„^. contact 

of ^°^^esponding Aur.T. ^"^face thereof f 

structures ^^'^"^^ Pluralitv of '^^^-'^^ ^°ntact 

- °f resilient contact 

accordina to i • 
ti^e fi,3t eiect'ro \ 

^-ectronic component is , 

I s semiconductor 

^20- Method, according to X- 

first electro P '''' 
semiconductor die ^^^^ronic cch^nonent is , 

\]A ^ "^packaged 



package . 



board . 



1 a printed circuit 

^22. Method, according to cl.- I 

third elect " P ' "^^^^i-: 

demountable interr-o ^^^^^^^^^c Component 

^^-ctronic comno ^ ween \ the , 

^ components, first ann 

323. Method Of 
first electro.' ^ temporal nr. 

electronic '''"^ " '=^™«->t conneL <=<"»P™snt, 

component '=°™et:tion between th» t ■ 

"■uprising: ^ third Wectrcnic 

■1 '-^c component 

---- ar. eieo:::ri , 

JPonent against the 
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1 „f i-o effect a temporary connection 
second electronic compWnt to efrect electronic 
between the first electronic component .nd t..e 

component,. \ ^^^^^^^^^^ ^^^^^„ent. and 

mounting the fist electronic component to the thxrd 



mounting the 
electronic component 



324 Method, according to 323, further comprising: 

while the firpt \nd second electronic components ar,e 

^ U,ir,r, »!- least one function selected 
temoorarily connected, pertormi y , ^ ^•„„ „f i-ha first 

from the group consisting o^ burn-m and testrng 
electronic component. 

325. interposer, comprising: ^ 
p dielectric substrate having a first surra 

the first surface, a first plurality of 
second surface OPPO-- ^ ,,_Uty of 

conductive areas - ^^^J^^^^^^ ,,,, of the first 

::::::: r^rct:: areas electrican. connected to a 

J- ^r,o nf the second conductive areas; 
-"^^^^-^Tfrrst Plurality of resilient contact structures 

+.v,^ f-iTc;t conductive areas; and 
e^tendrng f^^/^:,,,^ structures extending 

from the first conductive areas. 

are compliant contact structures. 

3„. interposer, according to claim 326, further 
comprising: ^^^^^ ^^^^^^ fabricated on the first 

3..,..e, t: limtt deflection of the first plurality of res.lrent 
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contact structures . 

328. Interposer structure, according to claim 325, wherein: 
the electrical connections between the first plurality 
of conductive areas and the second plurality of conductive areas 
is plated through holes . 



329. Interposer, according to claim 325, wherein: 

the second plurality of contact structures are 
resilient contact structures. 

330. Interposer, according to claim 329, wherein: 

the second plurality of contact structures are non- 
resilient contact structures. 

331. Interposer, according to claim 325, wherein: 

at least one of either of the first plurality of 
resilient contact structures and the second plurality of contact 
structures comprises at least two contact structures. 

332. Interposer, comprising: 

a dielectric substrate having a first surface and a 
second surface opposite the first surface, and having a 
plurality of conductive areas on the first surface; 

a plurality of resilient contact structures mounted to 
the plurality of conductive areas, and haying a first portion 
extending beyond the first surface of the dielectric substrate 
for making a connection to a first electronic component, and 
having a second portion contiguous with the first portion and 
extending beyond the second surface of the dielectric substrate 
for making an interconnect to a second electronic component. 
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333. Interposer, according to claim 332, wherein: 

the second portions of the plurality of resilient 
contact structures extend through holes in the substrate. 

334. Interposer, according to claim 325, wherein: 

the second plurality of contact structures are 
resilient contact structures; and 
further comprising: 

conductive traces on both surfaces of the dielectric 

substrate. 



335. Interposer 
comprising: 



according to claim 325, further 



;tandoff elements on the first side of the substrate 



J 336. Interposer, according to claim 325, further 

O comprising: 

a plurality of conductive areas on the first side of 

the substrate; 

wherein: 

the first plurality of resilient contact structures 
extend from the conductive areas. 

337. Interposer, according to claim 336, further 
comprising: 

a plurality of holes extending through the substrate; 

and 

wherein: 

the second contact structures extend from the 
conductive areas through the plurality of holes, to the second 
side of the substrate. 
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338. Interposer, according to claim 325, wherein: 

the first plurality of resilient contact structures 
are arranged in pairs . 

339. Interposer, according to claim 325, further 
comprising : 

a plurality of conductive areas on the first side of 

the substrate; and 

a plurality of holes extending through the substrate; 

wherein: 

the first plurality of resilient contact structures 
extend through the plurality of holes beyond the first side of 
? the substrate to beyond the second side of the substrate; and 

5' the first plurality of resilient contact structures 

4= are electrically connected to the conductive areas. 



340. Interposer, comprising: 

a substrate having a plurality of holes extending from 
a first surface of the substrate to a second surface of the 
substrate; 

a plurality of contact structures, each contact 
structure disposed within a corresponding hole; and 

means for supporting the contact structures within the 

holes . 

341. Interposer, according to claim 340, wherein: 

the contact structures are resilient contact 

structures . 

342. Interposer, according to claim 340, wherein: 

the means for supporting is an elastomeric material . 
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343. Interposer, according to claim 342, wherein: 

at least a portion of the elastomeric material is 
electrically conductive. 

344. Interposer, according to claim 340, further 

comprising: 

a metallic surface within each hole; and 

wherein: 

the means for supporting is solder. 

345. Interposer, according to claim 340, wherein: 

Cj the substrate is metallic, and is overcoated with an 

%| insulating material . 

?! 346. Method of manuf^turing shaped contact structures, 
c ompr i s ing : 

O mounting a plurali^ of free-standing wire stems to a 

O substrate with a first mechanikm; and 

4\ shaping the wire stWs with a second mechanism which 

n is external to the first mechaiksm. 



347. Semiconductor packagd, c^n^ising: 
a first insulating layfer; 

a first conductive laAer disposed on a first surface 
of the first insulating layer ^d patterned to have a first 
plurality of conductive traces; 

a second insulating layer; 

a second conductive layeir disposed on a first surface 
of the second insulating layer an<\ patterned to have a second 
plurality of conductive traces; 

the first conductive laye\ being in contact with the 

second insulating layer; 
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the second coViductive and insulating layers are 
arranged and disposed sd that outer portions of the first 
plurality of conductive trices are exposed; 

a first plurality of electrical contact structures 
mounted to outer portions Ipf the first plurality of conductive 
traces ; and 

a second plurality of electrical contact structures 
mounted to the second plurality of conductive traces 

348. Semiconductor pa\:kage, according to claim 347, 
wherein : 

the first plurality\ of electrical contact structures 

extend to a plane; and 

. the second plurality\ of electrical contact structures 

extend to the plane. 

349. Semiconductor packaVe, \a\:cording to claim 347, 
wherein: 

the first plurality ot electrical contact structures 
are resilient contact structures; \ and 

the second plurality o:^ electrical contact structures 
are resilient contact structures, 

350. Semiconductor package, according to claim 347, further 
comprising: 

means for receiving a sem\. conduct or device; 
wherein : 

the second conductive ind insulating layers are 
arranged and disposed so that inAer portions of the first 
plurality of conductive traces are ^xposed for connecting to a 
semiconductor device; and 

further comprising 

means for connecting the semiconductor device to the 




exposed inner portions of the first plurality of conductive 
traces ; and 

means for connecting the semiconductor device to the 
second plurality of conducnive traces. 

a first plurality of electrical contact structures 
mounted to outer portions hi the first plurality of conductive 
traces ; and 

a second pluraliny of electrical contact structures 
mounted to the second plurality of conductive traces . 

3 51 . Semiconductor device, comprising: 

a semiconductor die\ having a front surface and a back 

surface; 

a plurality of f rea-standing interconnect structures 
mounted to the front surface ofl the rSsemiconductor die; and 

a plurality of \ free^^^anding heat-dissipating 
structures mounted to the back durfacee of the semiconductor die. 

352. Semiconductor device, according to claim 351, wherein: 
the interconnect str-^ictures are resilient contact 

structures. 

353. Semiconductor device, adcording to claim 351, wherein: 
the interconnect structures are compliant contact 

structures . 

3 54. Semiconductor device, according to claim 3 51, wherein: 
the free-standing heatAdissipating structures are 
wires mounted to the back surface of\ the semiconductor die, 

355. Semiconductor device, according to claim 351, wherein: 
the free-standing interconnect structures are of a 
first material; and 
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the free-standing\ heat-dissipating structures are of a 
second material which is different from the first material. 

3 56. Semiconductor devide, according to claim 355, wherein: 
the free-standing \ interconnect structures and the 
free-standing heat-dissipatin$ structures are overcoated with a 
common material . 



357. Semiconductor device\ according to claim 351, further 
comprising: 

a layer of a metallit material disposed between the 
free-standing heat-dissipating ^t^uctures and the back surface 
of the semiconductor die. 

the interconnect struV:tures are resilient contact 
structures . 




358. Semiconductor device, coirorising: 

a semiconductor die having a front surface and a back 
surface; and 

a. plurality of free-standing resilient contact 
structures mounted to the front surface of the semiconductor 
die . 



359. Semiconductor device, according to claim 3 58, further 
comprising: 

conductive pads disposed on \ the front surface of the 
semiconductor die; and • 
wherein : 

one contact structure is mouhted to each conductive 

pad. 

360. Semiconductor device, according to claim 358, wherein 
the resilient contact structures each comprise: 
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a wire stem bonded at one end to the front surface of 
the semiconductor die and ionfigured to have a springable shape; 

and \ 

an overcoat material applied over the wire stem and 
over a portion of the front Warface of the semiconductor die. 

351. Semiconductor deviae, according to claim 3 58, wherein: 
the resilient contact structures are compliant. 

362. Method of assembling an electronic assembly, 
comprising: \ 

preparing a first Liring substrate with a first 
plurality of semiconductor devices mounted to the first wiring 
substrate; \ 

preparing a second wirina substrate with a second 
plurality of semiconductor devicete md^hted to the second wiring 
substrate; \ ■ \ 

the second wiring substrate has electrical contact 
structures mounted thereto for connecting to contact pads on the 
first wiring substrate; and \ 

the first and second wiping substrates are stacked, 
one atop the other, and are interconnected to one another with 
the electrical contact structures. \ 

3 63, Method, according to claim 162, wherein: 

the first wiring substrate has two sides; 

the second wiring substrate nas two sides; 

the first plurality of semiconductor devices are 
mounted to both sides of the first wiring substrate; and 

the second plurality of semiconductor devices are 
mounted to both sides of the second wiritg substrate. 
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364. Method, accordim to claim 3 62, further comprising: 

a first plurality of resilient contact structures 
electrically interconnecting the first plurality of 
semiconductor devices to tlk first wiring substrate; and 

a second plurality of resilient contact structures 
electrically interconnecting the second plurality of 
semiconductor devices to the\second wiring substrate. 



365. Method of mounting\a free-standing contact structure 
to an electronic component, comprising: 

providing a pierceabVe mass of conductive material on 
a terminal on an electronic comjtonent; 

inserting an end o:\ a wire into the conductive 

material; 

severing the wire to be\ free-standing; and 
overcoating the wire ai\d the mass with a conductive, 
metallic material. 




366. Method, according to claiA 355\ wherein: 

the mass of conductive material is solder. 



367. Method, according to claim B65, wherein: 

the mass of conductive material is conductive epoxy. 

3 68. Method, according to claim 3^5, wherein: 
the overcoating is performed W plating. 



369. Method of performing wirebondimg, comprising: 

bonding a bond wire to a termirkl with a capillary; 
playing the bond wire out of th* capillary; 
severing the bond wire with \a discharge from an 

electrode; and 

while severing the bond wire, An^^i^^^ing at least 
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one 



of the electrode and the bond wire with ultraviolet light, 



370. Method, accordind to claim 369, further comprising: 
prior to severin* the bond wire, configuring the bond 

wire to have a springable smape. 

371. Method of forming^ ball at an end of a wirebond wire, 
comprising : 

causing an electri\::al discharge between an electrode 

and a bond wire; and 

while causing the ^lectrical discharge, illuminating 
at least one of the electrode land the bond wire with ultraviolet 
light. 



372. Method of performing Wire^Ading, comprising: 
bonding a bond wire tt a t^^inal with a capillary; 
playing the bond wire \out of the capillary; 

while playing the bohd wire out of the capillary, 
providing a gas flow within the dapillary. 

373. Method, according to claim 372, further comprising: 
while playing- the bond wire out of the capillary, 

configuring the bond wire to have k springable shape. 

374. Method of making engineering changes in an interposer 
having a first plurality of contact structures extending from a 
first side of a substrate and a \second plurality of contact 
structures extending from a seco\id side of the substrate, 
comprising : 

providing a plurality of c^)nductive traces on at least 
one side of the substrate; and 

routing the conductive traces so as to interconnect 
selected ones of the first plurality \of contact structures with 
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